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Changes in vegetation and fuels were evaluated from measurements taken before and after fuel reduction treatments (prescribed fire, mechanical treatments, and the combination of the two) at 12 Fire and Fire Surrogate (FFS) sites located in forests with a surface fire regime across the conterminous United States. To test the relative effectiveness of fuel reduction treatments and their effect on ecological parameters we used an information theoretic approach on a suite of 12 variables representing the overstory (basal area and live tree, sapling, and snag density), the understory (seedling density, shrub cover, and native and alien herbaceous species richness), and the most relevant fuel parameters for wildfire damage (height to live crown, total fuel bed mass, forest floor mass, and woody fuel mass).
In the short term (one year after treatment), mechanical treatments were more effective at reducing overstory tree density and basal area and at increasing quadratic mean tree diameter. (Leopold et al. 1963 , Kilgore 1973 , Parker 1984 , Covington and Moore 1994 , Skinner 1995 , Cowell 1998 , Taylor 2000 , Hessburg and Agee 2003 , Frost 2006 .
Our increased understanding of forest ecosystems over the past several decades has revealed the vital role natural fires play in the functioning of these ecosystems (Biswell 1973 , Van Lear and Waldrop 1989 , Stephenson et al. 1991 , Agee 1993 , Ware et al. 1993 , Arno et al. 1997 . Fire-induced tree mortality is recognized as an important ecosystem process that varies among tree species (Ryan and Reinhardt 1988) and is influenced by patterns of fire severity (Glitzenstein et al. 1995 , Kobziar et al. 2006 ) and fuel consumption (Stephens and Finney 2002) as well as postfire bark beetle dynamics (McHugh and Kolb 2003 , Parker et al. 2006 , Fettig et al. 2007 .
Fire-killed trees are important habitat for wildlife (Farris and Zack 2005) The ecological health and persistence of many forest types has historically been dependent on natural fires to thin stands and reduce the buildup of surface fuels in order to make forests less susceptible to stand-replacing crown fires (Agee et al. 1977 , Parsons and DeBenedetti 1979 , Knapp et al. 2005 . Although past frequencies of stand-replacing crown fires in landscapes typified by low-severity fire regimes are generally unknown, there is a belief that the probability and spatial extent of such fires now greatly exceeds historical levels (Arno and Brown 1991, Skinner and Chang 1996) .
In recent years, unusually large stand-replacing wild fires have heightened public concern and increased recognition of the need for fuel treatments to mitigate fire hazard. Prescription burning and the use of wildland fires have been advocated as management tools for restoring forest structure and reducing fuels (Biswell 1973 , Pyne 1982 , Stephens and Moghaddas 2005 .
Legislation such as the Healthy Forests Restoration Act of 2003 (U.S. Public Law 108-148) specifies that the majority of fuel reduction activities will occur within the wildland urban interface. However, prescribed burning is difficult to implement in many of these areas due to concerns regarding aesthetics, air quality, and structural protection (Berry and Hesseln 2004, Liu et al. 2005 2 and 4 ).
There was no treatment effect on total understory cover in the first posttreatment year (data not shown).
All three active fuel treatments led to small decreases in percent shrub cover at most sites ( Fig. 3B ; Table  4 ). The model allowing separate effects of burning and mechan ical treatments showed the strongest support, but was 4A ). Site differences were variable, but showed that MB had the most consistent effect (Table  5 ).
There was an overall reduction in total surface fuel load immediately after the burning treatments, with B
having the greatest effect overall (Fig. 4B) , and the most consistent effect among sites ( (Boyle 2002) . Due to additional mortality of small trees in burning treatments (Fig. 5A) , tree density changes became more similar among treatments by the final year posttreat ment despite burning leading to lower initial mortality than did mechanical treatments. Changes in quadratic mean diameter also become more similar across all treatments by Although M and MB still produced stands with distinctly larger quadratic mean diameter, the difference between these two treatments and B diminished with time ( Fig. 6 ).
Sapling density continued to decline in burning treatments at western U.S. sites, but the response was opposite at eastern sites, with large increases noted across all treatments at four of five sites by the final year of measurement (Table  7) . Increases in sapling density at the eastern sites were particularly marked for M and MB ( Fig. 2; Fig.  5 ). Consequently, there was little ability to distinguish among models ( density highest in the burning treatments (Fig. 5D ).
However, increases in the number of snags in M and C at the Southeast Piedmont and Southern Appalachian sites led to a slight shift in the overall direction of change in these treatments ( (Fowells 1965) and longleaf pine every 4-5 years (Brockway et al. 2006 
